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Introduction

The Laboratory of Food Safety and Process
Engineering at TSU engages in research and
education about novel pasteurization and sterilization
technologies. Our mission is to generate and
disseminate knowledge on improving the safety,
quality and healthiness of foods and food
ingredients. The goal of the program is to find
processes that are significantly more sustainable and
efficient, while producing products that are nutritious
and safe for human consumption. Juices provide
many important nutrients, but consuming untreated
juices or other flavored beverages can pose health
risks. When fruits and vegetables are fresh-squeezed
or used raw, bacteria can end up in the juice or cider.
Unless the produce or the juice/cider has
been pasteurized or otherwise treated to destroy any
harmful bacteria, the juice or beverage could be
contaminated and potentially cause a foodborne
illness.

Control measures for beverages are critical, and are
likely to involve multiple measures to ensure safety.
High temperatures are normally used to pasteurize
beverages; however these high temperatures may
cause significant changes to taste and/or nutritional
value. As a result, alternative pasteurization or
sterilization methods including ultraviolet (UV-C
light) technology have increasingly been considered
over the last few years.

Overall Benefits'?

= Safer beverages;
= More nutritious and healthier products;

= Better tasting products with more natural/raw
characteristics;

= Cheaper technology with a low carbon footprint;

= Lower cost.

What is UV Light?

UV is part of the electromagnetic light spectrum. It
can be subdivided based on its wavelength, as
measured in nanometers. It is typically divided into
near UV (200-380nm) and extreme or vacuum UV
(10-200nm). UV is widely used to disinfect drinking
water and wastewater. Recently it has been used to
treat juices, dairy and non-dairy based beverages,
including flavored water. UV Light was approved by
the Food and Drug Administration under “Code of
Federal Regulations” 21 CFR 179.39. Unlike
thermal pasteurization, UV provides rapid, effective
inactivation of microorganisms without impacting
product quality.
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KEY FEATURES

Effect on nutrients Effect on sensory quality

= Excellent retention of vitamin C; = Equivalent or better sensory quality than current

= Most polyphenolic antioxidants retained; pasteurization technology;

. . . = No loss in aromatic and flavor compounds;
= Minimal loss of amino acid content.

= Better overall attributes.

Effect on product safety Economic benefits

= Inactivates most pathogens in beverages; Cheaper than current technologies;

= 99.999% reduction of E. Coli, Listeria,
Salmonella, and Cronobacter;

Lower operational cost;

Reduced sanitation frequency;

= Kills viruses and spores; Easily retrofitted into current production lines;
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= Reduced/removed mycotoxins.

Lower carbon footprint.
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